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(54) LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device in which the 
response speed in a high-frequency region is improved. 

SOLUTION: Each capacitance of plural pixel capacitances of this TFT drive type liquid 
crystal panel has a liquid crystal capacitance and a storage capacitance which is 
connected in parallel with the liquid crystal capacitance and the capacitance ratio of 
the storage capacitance to the liquid crystal capacitance is equal to or larger than 1. 
Then, when at least the highest multilevel voltage is applied to the pixel capacitance, 
the pixel capacitance holds 90% of a charged voltage or more over one vertical period. 
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TSo *-'<~^»^BE1*UJBttl 3tt. «^#* 
ttiBBS 1 2 rtftU 5 nfc«^*«c*HSr"*BlW«EE* , 
■BBEV^fcJ:^*-^-^*- F^SEl#ffiSE<0* 

^6*a-r*. «tts«HBi4tt, *-^-s/*-f 

till/, ■«A^*^"-(*m»> 15K«|ffr*. 

[0 044] ^n-encD[iiss©A^ * a^ft^-tco^ 
[ o o 4 5 ] sHfusfetsasg i 1 b, js^ a 

FOA*B*» -^S J: 0 1 7 -f ^JU F»©A*B««-^ 
S*fiH»-T& B«««kfBBB'l 2U. **e*c:i«:, 

^ FOAABmt #S £BtRJBSBttBB 1 1 K 
{S^Sti/cSy^ 4r*to F©A*B««#S <hcDffl^-tf^r 

tUBBl 2*««kabfcA*B««#S -(BB^-*) © 
*****ti*hftC»arJ-SBB«BE<Ott^-ttr*-r. 
Wit«, NW^r- FC0J&&, 17^-^ FNOAABB 
ff#S 6 3ii7 ^ KOA^@j^f-^S 3 5 iCD^I 

^#b, *n*ticc*farr4BB«BEott*-tt (vo, 

V2 8 ) "C^^n€)o 

[0 04 6 ] M-2/*-F«EBKMHBBl 3«» » 
^^WlelSSl 2 J: r>TlftUJ«ti/t (V 
0, V2 8) tc3#Ur : f»*«&6*irt^BH*JEV4 
4^ffll, BW«BEV4 4*ffi«i«l£<!:0rffiiSfeSI6 
HB1 46c«|&f4. COBOT«* B^-f-^FOA* 
B««# S Cc*t j£T 4 BBBE* V28*6V44 4C* 
fcSftfcCttetHS-r*. ffi^i±^!±ll9l5gl 2icj:o-C 
(AtH$tift:B^« (vo, V2 8) «c*tt/"C, cntc^t 
ist to^en/ct-A^va - hSEi it, b 

BSEV4 4*tfkfH'r&£St*. fcvZTv? 
g^Htf -r c i tc d: o r It -3 r t <fc i^. 

[0 04 7 ] Sf^CC, ittSKiK 1 4 B, BBBEE V 
4 4*SE»*#(C«»L. 5<C«*&T*. 
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[0 0 48] mv j->ih'<D\t)m&fmsK.*iLx> 
Mi#SK:*fi£;-r-5»pgi)9m)l^v or. -* k© 

AAMMMS lC*i&-?2>mffl^E.&V 2 8©<h S*CC, 
E/»- h$nfcWiW«EV4 4 (V2 8(C*tL 

[ 0 0 4 9 ] Rfp^JI (A#SMMt^> ©^fb 

©IsglBUff V 0 ©JEStttJKKl^-rSje L fcttlftfr 6 . 

KOffmSV 2 8 ftsgfcte S ti, *tl£W*Z> 
7 a -A> KfctelvCfcWTBWWEEV 2 8 ft 7fc 

«&QBiM9tf tfciiV*-. 1 7 * -jl/ KB 1 6 . 7ms 
ectM. 1^6 if? -r — Jl- K©pgg3*EE 

vo(Dmnvtmmj&m-c£MLtctm*>ib. my-*-* 

KOBMWffV 4 4 3 ft, -S-ftfcll*© 7 4 -)l> K 
KfcC»TttWT«PM£flEV 4 4 #e^Sftfct§£©2tifi 

[00501 16*6, P§PimEEV2 &&E\im$tiXfr 

c t mmmK v 2 8 "cjeiirttjRKi 

^jt-rssf. m3y j-foF&sux^z. — 
mmmmv 4 4 zwimLtcm&iz. m 1 7 k-c. 
pgiamjEv 2 8 cDSSt*3iSja*K:^io/c^. wams 
v 4 4©5E«tt«jsa^«:ffl-5c>ri>s. 

[0 05 1] C©C<b*>6##>-SJ:9«C. j&H^*.^© 
V 0 ®£ftttJB>gjft¥& e. V 2 8 
»*«:. 1 y 4 -JU K&ACcftfb (JWr) ZttZiclt. 
V2 8(c&ATV4 4 £tfc*&-r ft c©<fc*>scL< 
-c. ^r©A^i®fl!fi#s©$l^ (8*7 < KiSi 
y 4 K©ffl-£t!-) tea* or. MMmft iy K 
■C. 97^-;UK©A*B«lfi#SK:it(e-r4»IWKE 

[0 0 5 2 ] ±X<Dfgmi&mcttLX. tf-^-S/a- 
BH*E (V6 3) *sJ:O'^<SCD|igp^0E (V0)K» 

[0053] ST, ^#6 4P§SI|©PffIB)SEE (VO-V 
B3)(C*+U 12 8P§Pi(V' 0-V 127)(D1 
«*«. V0-V63 (6 4P§P)©m 
EKV 32-V 9 5 (64PglK3) ®^JI5rfO<3^ 
r. V 0~V 3 1 SffittEflN-'-'t-S' a- Hg«i 
#ffllEil, V" 9 6~V 12 7^S1EIW-a' 

[0 054] WAK. A^lMfcfiT^S KWj&rSIOTW 
JEE*^ V 4 4 A>6 1 7 -/ -JU K&CC V 6 3 &C$f «j £ 
■TS. C ft <E>CDPglg!^EEV 4 4 , V6 3ii, 1 2 8 Pglg) 
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<DmfflmKZ®*)%XZ®& (6 fcf* h©r^*jKi# 
ft^ft. V 7 6*J«fcO'V 9 5tc*ti£-r4^*^ 

fii/t, wmm&wmsi 1 (isw tcA^sn 

&„ *&-&-tH£tHlH]S§ 1 2r«*l-£t>- (V 7 6, V 9 
5)#«?tB3ft£. fbT, +-7<-i/ a - h^EtfcfcfJ 

hss 1 3 «, i ? .< -jp K«rt«c v 9 5 (Dm&imm 
i&micm? *>titcv 1 o o&&m 

b. Ctl*Wtt«EtLr«tSIHai8l 4CCffl*f 
10 4. *©&. C©IE1!)^U5V' lOOAi, SttSlilUSS 
l 4r£»«9»csafcs*ifc». «flv-c*jn 5(c«^ 
5^4. leJUItCU-C. MIOKHSQE (VO) OiS^CC 

■oo»-c4>. s<a©PtiBiiiffi (vo) «*ofc(st^igsijmji 

[0 05 5 ] C<DJr5«C. 6 4P§iS©PgliaiE«:^L. 
T, ^-d&l 2 8PgiacDm)I (6 4 pgfU©* -;•<--> 

CDPfiS^lI ( 6 4K PI©V 6 3 ) J; 9 feM>«E-t» 4 S 
. fi©P§ii^BE (VO) «fc »)*» (51 a - 
20 h-r-SCiJ&SpJtttG^S. fc/cO, K^^^'-CDWEEl^ 

[005 6 ] JJELfc i 9 5C. ga^fSC s iffi^S 
C 1 c £©»®§S<Dtb (Cb/C1c)*1 fii±«C» 

t. ±r©pgpcc*jwsis^jsacD*ii<b=£iiii-r.5. 

C) ©W)E-^n> h n-^©!£S5<oraiaicJ:-5r. VO 
ct 0 fil»ttEE*>V 6 3 i DKC»«ffi*iftft-»<*;KcE|«in 
■C^J^^i^-C^. V0^P.V6 3©^fflf*9©PfP^E 

[0057] cns-ctt. (fiup§i)SiS)i*6ii;^Piia^ 

(J. *t>IWBW«ffi^6(SC>wiH«EE^*fbL5rci# (Id 
It:) ©5fe#«:tW5S!)-c*4o t-A--> a - h^tt©^ 

*». ftmB#©^ B B B ^*i3tmB#©^ B ^lt.^CC*f bTtb 

40 [0 0 5 8 ] JH*Wtt3t— /<- ^ ^ - hSE©^*S 
©CT^r^ 1 «:*-r<, a 1 tt. fSSlC s ijfoHSSC 

1 c 4O»«S«<0Jt*s 1 feLh©t§^-C& *) . tb$i?©/c 
#>t,C. s i^H^fiC 1 c i©fl§l©l:b 

*i i iafficr>m-&*m 2 ic^-r. 

[005 9 ] -?-tl-etl©«fc*5l,>-C. 3&i©?i](CSLfc 
&fif«:. flu? -jU K (gim-r^&y a ->v K©iIlbu© 
7 4 -;u F ) ©A^>il»ff#S icti&TZfgfflmmc-o 
Ut^PgSlf-f (m», FgiHSJEV2 5 5©t&^© 

2 5 5) , STtftCTnL/c^fiiti, ^7 -< -;u K 
50 (^-f ^ * 7 4 -)l> K ) ©A*jS^ft# S K-Ttite* -5 



C8) 
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#©§«Btf©8fcfii«. my ■< K©A#BiMI#S tc 
tstfii r - 3 9 J ii5:7.f--juKfc:*a>TV2 5 5tc# 

S*5**tT9fc«>CCt*. V25 (64-39 = 25)© 
*l'i*2i©iklS[*»6; SSMC s <t?ggig 

ac i c &©#«g«©tfc# i *«©*§& («2 > . a* 
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LfcJ:5(c. SW^fiC s <t$Hgac 1 c £©#®g 
S©it*lfeLh£-T*Ci«:J:or. WHS (RME^ 

[0 06 0] £fc. «i*i©&EP*f*Lfc«tf tt. *©* 
1 7 *-rt>F&rtlCifl&L&l>C£*inb-C(,>-5. Ttt 
[0 06 1 ] 

[*1] 



[006 2 ] 



0 


7 


7 


8 


2 1 


23 


6 3» 


3 1* 0 


0 


0 


0 


7 


7 


20 


2 2 


5 6 


3 1* 0 


32 


0 


-4 


0 


7 


1 6 


1 8 


54 


3 1" 0 


64 


0 


-5 


-4 


0 


1 4 


1 7 


5 1 


3 1" 0 


9 6 


0 


-9 


-5 


-4 


0 


1 1 


4 5 


3 1* 0 


128 


0 


-9 


-8 


-8 


-7 


0 


38 


3 1*. 0 


160 


0 


-1 9 


-20 


-14 


-17 


-14 


0 


2 5 0 


1 92 


0 


-2 5 


-26 


-2 1 


-25 


-26 


-14 


0 0 


2 24 


Q. 


-3 2« 


-39 


-3 7 


-37 


-48 


-36 - 


4 2 0 


2 5fL__ 


0 


3 2 


64 


9 6 


128 


1 60 


19 2 2 


2 4 2 5 5 
















[»2] 








Cs/Clc<l 














0 


8 


3 1 


55 


5 6 


55 


50 


2 7 0 


0 


0 


0 


25 


55 


56 


55 


48 


27 0 


32 


0 


-16 


0 


1 8 


3 6 


4 0 


44 


2 7 0 


64 


0 


-2 3 


-7 


0 


26 


3 2 


40 


2 7 0 


96 


0 


-2 7 


-1 1 


- 1 4 


0 


1 9 


38 


2 6 0 


128 


0 


-3 1 


-14 


-1 6 


-19 


0 


24 


2 5 0 


16 0 


0 


-3 1 


-20 


-30 


-33 


-19 


0 


2 4 0 


192 


0 


-3 2" 


-33 


-38 


-4 1 


-48 


-3 1 


0 0 


224 


0 


-3 2* 


-64* 


-66 


-69 


-us 


-36 - 


120 0 


2 55 


0 


32 


64 


9 6 


128 


160 


192 


224 255 





[006 3] (ttAttft) 4WWHKJMROTttB<C*l> 
[0064] *»#*©KGlSMtKfl£'9tfe*S«C P i 

xomm^momm («e»t> icmm-rzxr 

©f?®gfi£. W«cBl6Jl/A:£*©«HBS«£©*#« 

(A£>o)oi 8 a a W4r*na, (Cs + cicD 

/(Cs+Clc//) = 1 - A £ (S/d)/(Cs + 
C 1 c//) C£;W*IA\, C 1 cxteJcD'C 50 



1 c//tt, -eft-eft, $ji#T-#SiSK:iei*jL/ /<:££© 

ttASMC 1 c©#^gfi*J<fcD''^^AJ^ffCCB3rfil 
tfci^CtegfiC 1 c©ifmgS^f . A 
e = £ //- £i, C!ci = £, • e i ( S /A ) , C 

1 c//= £. • £// (s/d) -e*£„ stt, ®jii?a 

C 1 cCDteX (A32tt(CKt£Xtt«) ©ffi«. dtt*g«fi 
^©JIS-C&S. 

{0 06 5 ] C4i6©C<tJ:0. Ac t>C £#£? 
£Ol>#s> Ae*«>Mt>£. f£JI#^©IIW«c*hrSJ£ 

Tiff, £ //tt**l>C b I, >. (ID, £//*5^c 

$<&6£. -wsctt, *«*w©ttfl&we<&»j. 
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[0 06 6] Ch$m NWt- K©ftH3l7S$SB* 
Wfc*fSW©35*0l&»*»S8L;fcJ&*. *^aj«N B*- 

[006 7] (mnk*- F ) #f£BB«. W. * ©ftH*irc 

ftA&nttB*f9& C -5. $ ©«fc 5 &ft 

[ 0 0 6 8 ] 07«c. j£$aa*U£< > Mlfft1t1±w:ffi 
ttfcNW^r- F©ftfi*- F4 Lr^D^tlTt,^, Jpff 
I2(6J (**^-T.Xg2fa) laftgJBfcJB^fcECB (« 

jwwwtMMr) *- F©»as*«A*ji,2 o%«^w 

[0 0 6 9] ft6^*;U2 Ott. ffi B B B t;l2 0ai, ft 
fi-fe;U2 0 a**B*-J-SJ:9«CRWi5nyfc— 
2 5*sJ;^'2 6 4. 5 4sJ:^2 6 4ftS-fe;U 2 

<tV2 4*«*-CU5. 

[0 0 7 0] «UVfe;U2 Oat*. -*]©»g2 142 2 
4©KCca:W6tlifcftS«2 7«:W0-CC>4. »S2 1 
fc<fcO*2 2tt. 3938$ («iK*7^Ig) 4. ^© 
ftHJf 2 7«©*B«:SW6i*lte. ftM2 7fC«EE& 

7 a©i2|6]^n6JSra5£-rSfc««>©ffi|p]je 

■iH'Zm i^mm & 4'£ 3 6 CCWl/T jgBj^ 
«». «*.«. I TO (^>^^AMKfUII) *«t»r 

[0071] isi2 7oume, ®*f*»*tt 

(An) *50. 0 6-C*>*3. ftS)12 7©J53«4. 5 

« m «cpsf § nr c > s . ftjui 2 7 tew-nmmmmikm 

-C*> <0 . ftAJI 2 7 2 7 a t*. ^ffi&EPfln 

ft B iJ82 7©jBffl (stmscwf) tcmmtfi 

Z>) -C2»o, *flfl>*2 7 aR±t*»W{cSC»«:Tff 

(7*u^;uh^©i5^^sw%^„ ) -c&£„ iermjBl 
7tf©ftii^ ( rr>*y>^JBj 4Pf^„ ) ©ji»r 

*«R#». KAJI2 7©dffi (-rttto^aSBS) *x 
Yflit SXYZMBRiCblvr. XM«4M>M&U 

[0072] w Eisiaaftjaatt. ftaa 2 7 ©mawcc 

h ft h iElSjJBi* S WtCC v t' > i^toS f 3 C 4 Cc J: 
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■oxnhftz <s7 4i©5 t->^iS]^-r^En# 
jh) . £c*j> ft B ^e©^|HiJccgaw6n^ffiisj®{c>!*L-r 
w «c 7 tr > i/umzm? 4 . — *©KWi«±©«ft» 

^4ffe^©ieifijM±©ft B l^F-4*5. 7W;Uh£l©2 
fS©ftfi£&-r©T\ ft»#^2 7 a|sF±#WC&< 

[0 07 3] — ^©{i^T (mt*. <H*««HH#7 -i 

2 5*s«fcj>-2 6«. -e©?RiR» (S7^©^en) 

tfSl^ittSsb. ^omraiO^b^^fS] (ftn^© 

io affirtciei^fa) 4-ett-e t *i4 5®©£g£&-f 
[0074] (4taM««^T c^ijAtf , mmm^ms 

M7^bA) 2 3*>J:?>'2 4 5*. S7tCznLfcJ;^{C. 
-e©Ji#r^tlRft <£*a. b*siJ>*c?:Wr-5) «. 
ftSB2 7©SiH <T ft*>*5«^ffi) ^XYfSitS 
X Y Z ffifc&JC *st > T . X f A 4 aptf ^ S5g ^ fttc a tt* 
^1*4 It. ffi*>tC@(EL-n^. CCTB, Y#« 

0. ®W^tfP3»©bW«. C©Ytt*€.<S«4-r-5<fc^ 

20 fcigBsti-tv*. -rut>%. mmmn R^©g# ( b 
$4) i*YZ¥ffirtr-xWc*tLrJs:^it*i^(cfflML'T 
i>*. c©«fc^Ccieg$nfct4ffl^?i««^2 3fcJ:^ 
2 4 *MMM{4tIMfflfS^T4 Pf A. 
[0 07 5] C©ft*B:gfflhS5^2 3*>Jctf2 4!t ft 
b%J3 2 7 <t>©r >; > ifm<o >; r-^ 3 >£li(rr 

s«Bt*w-r-s. ftB%a2 7{c, 7v©sie* 

EPJjQL'C r > * 'J > ^Sifi©ftJl^»ftM 2 7 

©a®6c^^fi^cI2lS)^.«l^#T•5©t , . ftjui2 7©>; 4f 

30 ^ffl«*^2 3*J«fcO'2 4*^{R IT*,, ttte. 

ftAM 2 7©UJf->3>IJ, ftHf^*4©*^:©)l»f 

mt^hommmtcom (An) «:ft B B a a©<i3 (d) 
[0076] mmmtzmt ux. ttmsftv^mvim 

na. n b*JjcC>*n c*5 n a = n b>n c 4-TS. 18 
K«SWHCw-rJ: J 5{C. (4taM?f{8#^2 3*i<k?>'2 4 

<om^mmmt<omm ( b w«t y#(c» LXf&rn > 

#0ltT**itf. (4tSMffi{g^2 3*jJ:i>-2 4©iE® 

6 mfc 4 # . f®«4^ o a©®f/?s«R 

m*^£&FKcji*£©tC*tL,. < 
o*xr*iR(cmx.-5 C 4*>6S«r# -5. 

[007 7]i-ot, 5Kffl«bfcm9r*«R 
ft * WT S fitBM?i«^T 2 3 is J; O' 2 4 * . M&TErffl 

( b f *^rS] ) 4 7 b' > ^|S] 4 * SC> tc¥f f S 

50 tl^fflll^T-2 3*J«fcO'2 4©JEEy ^7 r -^3>rti 
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(DO >a ><bfifflmt«^ J F2 3faJ:CJP2 4(D'J 

O0^f->3>lt «Ea*EP«»<D«»JB2 7©U 
[0 07 8] ffifBftttfltX?- 23fc'J:0'24 OiEM * 

3*5^:^2 4 (DIEM U £ 9 s -5/ a >OAt 3 i$Eit2 H 

jci^ot, «asn**ii-feii/2 0aoy*f ff - 

)E*EPftlLte2:*©iKfl»2 7(D'J *7^fa>**B» 
O'ffl^ft *-StC L . ffifflMfiB«5R* 2 3 %$JzZP2 4 <7) 

?Ka>^*;i>2 0©«sE-aa*"ft3»*iii9cc7s-r Q 

£ 0 COJSCC, ffliffiiMi««^2 3fcJ:^2 4<Wfe* 

[0 079] 2 0Ol£SB#HI 

JWl3W9:CftEfirHIJt**UTl>*©(c»L % *Wi 
TXEWTimcftEfflf^ttt*©-?, ESI«»<D#- 

[0 080]^^ WElWiBM******^* 40 
^2 0«, titBMIi(R*^2 3teJ:t>'2 4*^L/fc?R 
b s b |2 7©*©y ^—VaVd • An#fi2 7 0 n m 
^34 0 nmr*SCi#((fS!l<, ffiBJl 2 7 cDi¥ 
3£4. 5Mmif5i, An = 0. 06-0. 075 

An = 0. 0 8fIScfc0 4>, An<D/b3*iKBt**44ffl 

i^cims. —awe. An*/hs<-ra£i8ii*t 

«tCAn = 0. 0 8BSI[©*ittttt»(r^^ ?KS 50 
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@2 7(OJ?^^ct:0^<-et^>o 8ffiJ12 7<D«S*« 

<-f3<t, /»3oad>^<o2«6c«cttbwur, j£§b$ 

[0 08 1 ] 3 6*c, COj(B^*^2 0(c > *^fcffi£ 

**rt4aj:c;*ftccieir»*w©aKi* (a^) *; ■ 

ft* 3 MM&BdttKO) BEF7 grft^nccEa 

[ 0 0 8 2 ] ■■ 1 0 «C. ECSXKAHK > awftWtttc 
ffiftfcNB*- F<D®ll*-F<hL,T»6ftTt>&, 
tfiBloj (**^~T*Eft) SftMtffl^fcECB 

[0 0 8 3] iftB'**;U 10011 MUM 1 0 1 <h v % 

a i o i &cma£EPJro-r£-->tf<Dmii 1 o o a*$iy 1 

00bi, ftjin 1 0 1 CDWfSiJicES3ft/c— 
UK <«3»; ttffift»«7 i*A*«C»r*>cttO i o 
2*5£tfl OSi/SW, titflMffil 0 2teJ:e>*l 0 
30>*ft*ft©iW«ciB*6ftteffl#i««l 0 4*>J:V 
10 54tt*K*l ! 10fcJt»l Hi, cft6*tt^F 
U iS3£-=i;l/«figteiBH3ftfc— *ta><B3fc«l 0 8*5 
cfcl?10 9 4^ltW. ttto; (4taaffil0 4*5<t 
CM 0 5itkWSKl 1 Ofcitfl 1 1 W*KSl/trfeJ: 

[00841 010 fcl^3 ftfcSffitBMK^tf^EPttS 
0 . (R%« 10 8^^10 9 cpC!)^EnWfl*«aX«3t 

[0 08 5 ]I10ii, «EE*Epajori^ao^«©«! 

an 1 0 1 «C*S»S— OO^MW^jgal^ 1 

1 0 1 etftfrT 9 1 0 1 ffliHt 

B0E3ft/c«« 1 0 0 afccfcO'l 0 0 b (,cmR.*W)1Q? 

€>c<tcccfcor, ««o«air«c*ai»tt#iaia>«ii*«« 

AJI l 0 1 fc£rtSft&. vS B ^@ 1 0 Hi, 01 Oic^n 

^rWT'S^l F^Y> 1 0 1 a*Jj:0^2 F^-Y>1 0 
1 b£WbTC>& 0 0 1 OCOWttt, *1 hV-f>10 
1 artO«a^i*2 M-f>10I brtOjRfid-f- 
©y-f u**-*«sc»«: 1 8 0* Rft**fl[A*fiICCE 



(11) 

[008 6] mm lOOailOOb icDFa^cSE^EP 

tat it. 01 hv-oioi artoiftjtfmsittHa 

fltCSfc**!*). j*2 h'jt-f > 1 0 1 brt©jlM^Pl 
0 1 b«KB$f+|Hl9 -5 &C. -T&fcoSO 

{cSSWia«cS[%±**4 «fc 5 ffiA#?©fiffltflWai 

c ©«&*&#•?-© #v vzz-comfa 

#-fU**-©E6r£|SJ*n 8 0* Sfc£01 F 
^-f>t02F^-O *— 3©ajj%|fe3R««rt«ca«9g 
fiW4i. «tO/hSC»*tt-C«5%«Ftt*^<b-C*S© 10 

[0 08 7] {ifBHtS 1 0 2*5^^ 1 03«, HgfffJCC 
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